570                                 PHYSICS OF THE AIR
as mere absorption of radiation is concerned, the only action mentioned by the cousins Sarasin, a veil of volcanic dust, in all probability, would slightly increase and not, as they supposed, decrease the average temperature of the earth.
But, then, absorption is not the only effect of a dust veil on radiation; reflection and scattering both are important, and must be fully considered.
These actions, however, reflection and scattering, depend, fundamentally, upon the ratio of the linear dimensions of the particles concerned to the wave length of the incident radiation, and, therefore, before undertaking to discuss them in this connection, it will be essential to determine the approximate size of the individual grains of floating volcanic dust, and, also, the average wave lengths in the regions of the respective maximum intensities of solar and terrestrial radiation. It will be desirable, also, to consider whether or not, and, if so, how, dust of any kind can remain long suspended in the atmosphere. And this point, involving the structure of the atmosphere, will be examined first, since, obviously, the longer the dust can float, the more important, climatically, it may have been in the past and in the future may, again, become.
Physical Structure of the Atmosphere.—The atmosphere is divisible into the stratosphere and the troposphere; or the isothermal region and the convective region; or, in other words, that region, in middle latitudes at and beyond about 11 kilometers above sea level, where, because of freedom from vertical convection, ordinary clouds never form, and that other, or turbulent, stormy region below this level, which is frequently swept by clouds and washed by snow and rain.    The physical reason for, or cause of the existence of, the isothermal region is well known (see Chap. Ill, Pt. I), and is such that it is certain that ever since the earth was warmed by solar radiation, as at present, rather than by internal heat, the temperature of its atmosphere beyond a certain level, whatever its composition, must have varied but little, as it now varies but little, with change of altitude, and, therefore, that this region must then have been free, as it now is free, from clouds and condensation.    Obviously, then, this peculiar physical structure of the atmosphere is of great importance in determining the duration of dust suspension for, clearly, any volcanic  or  other  dust,   that—by whatever process—is gotten into, and distributed through, the isothermal region where there are no clouds, or other condensation, to wash it out, must drift about until gravity, overcoming  the  viscosity of the atmosphere,  by slow degrees shall have pulled it down to the region of clouds and storms, where it becomes moisture laden and quickly brought to the earth.    How long such process must take depends, of course, upon a number of things, among which the size of the particles is vitally important.
Size of Volcanic Dust Particles.—For two or three years after the eruption of Krakatoa, in 1883, also after the eruption of Mont Pel<§, and

